Colonic metastasis from lung cancer is rare, generally asymptomatic and usually develop at advanced cancer stages. Here, we report a case with a resected stage IA lung adenocarcinoma in a 51yo male patient that presented two years later with mild abdominal pain due to intestinal obstruction caused by a metastatic colon tumor. The patient underwent colonoscopy followed by surgical resection and the pathologic report was adenocarcinoma which was the same as that from a lung nodule that was excised two years earlier.
Introduction
Lung cancer is the leading cause of cancer death in the world. In 2008 1.6 million people received a new diagnosis of lung cancer, comprising 13% of all new cancer diagnoses, and 1.4 million died of lung cancer, which was 18% of all cancer deaths [1] . High mortality of lung cancer can be attributed to its late diagnosis, which is usually made after the development of distant metastasis. The brain, liver, adrenal glands, and the bone are the most common sites of metastatic disease in patients with lung cancer [2] . Gastrointestinal (GI) metastases are considered rare and are usually diagnosed in more advanced disease [3] [4] [5] [6] . Several autopsy studies reported that gastrointestinal metastasis from primary lung cancer occur in about 0.2-11.9% of cases [3, 7, 8] ; although others have reported higher rates [2, 9] . Patients with intestinal metastases may present with symptoms such as abdominal pain, gastrointestinal bleeding, obstruction, perforation, fistula and peritonitis, complications associated with high mortality and poor short-term prognosis.
Here, we present a case of a patient with stage IA adenocarcinoma that presented with a single colonic metastasis two years after resection. Interestingly, the patient at the time of diagnosis had no evidence of local recurrence in the lung and, thus, before obtaining an endoscopic biopsy specimen, the colonic mass was regarded as a new (second) primary tumor.
Case presentation
In July 2012, a 49 year old ex-smoker male, with no past history of serious illness, operations or hospitalizations, presented with chest pain over the last 15 days. There was no change of appetite or body weight. Clinical examination revealed no abnormal findings. Chest X-ray showed a nodule on right upper lobe (Fig. 1A) and the subsequent chest CT revealed a 2.8 cm nodule in the right upper lobe with speculated margins without mediastinal lymph node enlargement (Fig. 1B) . Contrast enhanced CT of the abdomen and the head had no findings suggestive of metastatic disease. The patient was referred to a thoracic surgeon that performed right upper-middle bilobectomy (due to an anatomic variation with the middle lobe bronchus originating from the right upper lobe bronchus). The tumor was a 3cm primary lung adenocarcinoma and all resected lymph nodes were negative. Immunohistochemistry showed that the carcinoma cells were positive for Carcinoembryonic antigen (CEA), CK7 and TTF1 (focally positive) and negative for CK20, CDX2, p63. Thus, the patient was diagnosed with primary adenocarcinoma of the lung stage IA (T1bNoMo). According to guidelines, no postoperative chemotherapy or radiotherapy was applied to the patient, and he was set on CT surveillance every 3-6 months [10, 11] .
For the next two years all serial CTs of the chest, upper abdomen and head had had no findings suggestive of local or distal recurrence of the disease. The patient then complained of mild pain at the right upper quadrant of the abdomen without diarrheas, constipation or blood loss. As there were no abnormal findings at clinical examination we added CT scan for lower abdomen to his scheduled CT surveillance that revealed an ascending colonic mass 4.3 × 3.8 cm extending from the colonic lumen to the pericolic fat (Fig. 1C) .
The lesion was initially supposed to be a second primary intestinal tumor. Colonfibroscopy revealed a large protruding lesion with central ulceration in the ascending colon (Fig. 2) . Colonic biopsies were examined using hematoxylin and eosin (H&E) staining and showed a poorly differentiated adenocarcinoma with signet ring cells pattern without evidence of colonic dysplastic epithelium. Immunohistochemical staining was negative for anti-cytokeratin 20 antibody, positive for anti-pancytokeratin (AE1-AE3) and anti-cytokeratin 7 antibody and only focally positive for anti-TTF-1 antibody, with moderate intensity nuclear staining (Fig. 3) . These results narrowed down the origin of the mass to the lung or the stomach. Gastroscopy did not demonstrate any abnormal findings and the patient was transferred for surgical resection due to the danger of imminent obstruction.
Right colectomy and ileotransverse anastomosis was performed. Macroscopically, a 3.8 × 3 × 3 cm colonic mass was present four cm away from the ileocolic valve. Immunohistochemistry showed a moderately differentiated adenocarcinoma, CK7 positive and CK20, CDX2, TTF1 negative, results suggestive of metastatic lung carcinoma. Eleven of twenty two mesocolic lymph nodes were infiltrated by cancer cells. Comparison of the intestinal tumor immunohistochemical characteristics to those of the initial pulmonary adenocarcinoma confirmed the metastatic nature of the intestinal tumor Molecular testing for Epidermal Growth Factor Receptor (EGRF) mutations (exons 18.19.20.21) and Anaplastic Lymphoma Kinase (ALK) gene rearrangements were negative.
The patient subsequently received four cycles of chemotherapy with cisplatin and vinorelbine. One year follow-up of the patient revealed hypermetabolic disease in the left adrenal gland and right iliac lymph nodes by means of PET-CT; however, without evidence of intrathoracic disease.
Discussion
We present a rare case of colonic metastasis from stage IA adenocarcinoma of the lung diagnosed two years after lobectomy. To our knowledge, this is the first reported case of an isolated metastasis to the intestine from a successfully resected, stage IA lung adenocarcinoma that had no signs of local recurrence or any other common extrathoracic metastasis two years after resection.
Lung carcinoma is the leading cause of cancer death about 50% having distal metastasis at the time of diagnosis [12] . The preferential sites of extra-pulmonary metastasis are the lymph nodes, liver, adrenal gland, bone and brain. GI metastasis from lung cancer is considered to be rare, although there is about 4.7%-14% prevalence at autopsy [13, 14] . Upon searching the medical records of 470 patients with lung cancer confirmed by autopsy, Yoshimoto et al. [15] identified 56 (11.9%) cases with gastrointestinal metastasis. Multiple metastases occurred in 6.2% (29), with metastasis to the stomach in 5.1% (24) and small intestine in 8.1% (38). Large intestine was the rarest site of lung metastasis with an occurrence of only 4.5% (21) . Colonic metastasis usually occurs late in locally advanced disease and typically presents after the presence of other extra-pulmonary metastasis.
Immunohistochemistry is a very valuable tool for the differential diagnosis of lung carcinoma. With the use of immunohistochemical markers, it is possible to differentiate most lung neoplasms and classify them into therapeutic categories [12] . Most primary adenocarcinomas are TTF-1 positive, whereas metastatic adenocarcinomas to the lung are almost always TTF-1 negative [16] . Pulmonary adenocarcinomas are usually CK20 negative and CK7 positive, whereas metastatic adenocarcinomas of the colorectum are typically CK20 positive and CK7 negative [13] . CDX-2 is also a highly specific and sensitive marker for GI adenocarcinoma used to differentiate it from primary lung adenocarcinomas [14] . In our case, the pathologic results of lung nodule and colonic tumor were consistent, in which there was metastatic involvement from a primary adenocarcinoma of the lung.
The patient presented here was initially diagnosed at an "ideal" low lung cancer stage (T1bNoMo); however, he developed the most rare out of all possible lung metastasis that became apparent two years after surgical resection. At initial investigation, the patient did not undergo PET-CT scanning due to lack of insurance coverage. Furthermore, PET-CT screening had a low-grade recommendation in previous guidelines for stage IA lung cancer [17, 18] . Interestingly, current guidelines do not suggest either staging or routine follow-ups with PET-CT in patients with peripheral stage cIA tumors after curative-intent therapy [19, 20] . It is conceivable that at initial evaluation the distant colon metastasis could have been detected by means of PET-CT, however it is highly unlikely due to its small size at the time. Besides, the definite role of FDG PET/CT in the diagnosis of gastrointestinal metastasis from lung cancer is still controversial with only a few cases being reported; solid clinical data are still lacking [21] .
In conclusion, lung carcinoma presenting with gastrointestinal metastasis is rather rare even at advanced stages. Such presentations are possibly associated with the extended survival rates that can nowadays be achieved via surgery and/or chemotherapy combined with radiotherapy or newer targeted therapies. Although thorough investigation for distant metastasis is not widely recommended for peripheral stage cIA tumors after curative-intent therapy, clinicians must be aware that even pathological stage IA lung cancer has 73% 5 year survival due to the possibility of local or, most rarely, distal recurrence [22] . 
